Glutamate is a fast excitatory transmitter at some buccal neuromuscular synapses in Aplysia.
Studies of the modulation of synaptic transmission in buccal muscle of Aplysia were limited because the conventional fast transmitter used by a number of large buccal motor neurons was unknown. Most of the identified buccal motor neurons are cholinergic because they synthesize acetylcholine (ACh) and their excitatory junction potentials (EJPs) are blocked by the cholinergic antagonist hexamethonium. However, three large identified motor neurons (B3, B6, and B38) do not synthesize ACh and their EJPs are not inhibited by hexamethonium. To identify the fast excitatory transmitter used by these noncholinergic motor neurons, we surveyed putative transmitters for their ability to evoke contractions. Of the noncholinergic transmitters tested, glutamate was the most effective at evoking contractions. The pharmacology of the putative glutamate receptor is different from previously characterized glutamate receptors in that glutamate agonists and antagonists previously used to classify glutamate receptors had little effect in this system. In addition, glutamate itself was the most effective agent tested at reducing EJPs evoked by the noncholinergic motor neurons presumably by desensitizing glutamate receptors. Finally, immunocytology using an antiserum raised to conjugated glutamate in parallel with intracellular fills indicated that the varicose axons of these motor neurons were glutamate-immunoreactive. Taken together, these results indicate that the fast transmitter used by the noncholinergic neurons is almost certainly glutamate itself. This information should help us understand the role of transmitters and cotransmitters in the generation of feeding behaviors in Aplysia.